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© Microscope. 

© A microscope comprises an objective (10), microscope 
eyepieces (34) and a beam path (12, 14, 14a, 146) for a beam 
extending from the objective (10) to each eyepiece (34). 
Beam dividing means (30) Is disposed in the beam path (14) 
for dividing the beam. Reflecting means (16, 24, .26, 28) is 
disposed in the beam path (12) between the beam dividing 
means (30) end the objective (10) for reflecting the beam by 
an odd number of reflections. A pentaprism (32) without roof 
edges is disposed in the beam path (14a, 14o) between the 
beam dividing means (30) and each eyepiece (34). Each 
pentaprism (32) is adapted to reflect the beam into a 
respective one of said eyepieces (34). 
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MICROSCOPE 

This invention relates to a microscope., and in part- 
icular to a binocular microscope. 

In conventional upright binocular microscopes, a 
deviating prism is generally located in the optical axis 
of the microscope objective. In this prism the light 
beam undergoes a double reflection from the deviating 
prism into an optical axis of a dividing prism disposed 
in the binocular tube. After it has been divided by the 
dividing prism, each partial beam from the dividing prism 
is directed into a respective eyepiece by means of a 
half-cube prism. In such a case the image is not tilted 
and therefore remains upright and is upset only by the 
single image formation stage. 

Microscopes having image erection are similarly 
known. One example is the stereo-microscope described in 
German Of f enlegungsschrif t 2 f 502,209. However, in image- 
erecting microscopes the light path departs from the 
plane of symmetry of the microscope (see for example Ger- 
man Off enlegungsschrif t 3,222,935), with the result that 
the optical system is difficult to adjust. Furthermore, 
it is difficult to change the binocular tube, and if a 
dividing prism for dividing the light path into an obser- 
vation light path and a light path for recording purposes 
is provided, then it can also be difficult to change this 
prism. 

It is a principal object of the invention to provide 
a microscope in which the image produced by the micro- 
scope appears upright and in which a beam path from a 
microscope objective through beam dividing means to mi- 
croscope eyepieces can be arranged in the plane of sym- 
metry of the microscope between the objective and the 
beam dividing means. 

According to the present invention there is provided 
a microscope comprising an objective, microscope eyepiec- 
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es f a beam path for a beam, extending from the objective 
to the eyepieces, beam dividing means disposed in the 
beam path for dividing the beam, reflecting means dispos- 
ed in the beam path, adapted to reflect the beam by an 
odd number of reflections, and a pentaprism without roof 
edges disposed in the beam path between the beam dividing 
means and each eyepiece, each pentaprism being adapted to 
reflect the beam into a respective one of said eyepieces. 

This arrangement permits the part of the beam path 
between the objective and the beam dividing means to be 
disposed entirely within the plane of symmetry of the 
microscope. 

Preferably, the beam dividing means is a dividing 
prism. 

Desirably the reflecting means may comprise at least 
one mirror of adjustable inclination and may be disposed 
in the beam pach between the objective and the beam div- 
iding means. 

Thus the object of the invention can be simply ach- 
ieved, with the following additional advantages. Binoc- 
ular tubes which include means for adjusting the tube 
inclination can be easily interchanged because the binoc- 
ular tube and microscope stand can readily be separated. 

At least one optical element may be disposed in the 
beam path for dividing a beam in the beam path into an 
observation beam and a recording beam. The observation 
beam passes along the beam path to the eyepieces while 
the recording beam may pass along an additional beam path 
to a recording device such as* a television camera. The 
optical element may comprise, .for example, a dividing 
prism or a dividing mirror; The optical element may form 
part of the reflecting means. 

The optical element may be disposed in the beam path 
between the microscope objective and the dividing prism 
for the binocular tube, and can easily be replaced, be- 
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cause there is space above and below the element so that 
it is accessible from both sides. 

The optical element and/or the reflecting means may 
be disposed between an optical axis of the objective and 
an optical axis of the beam dividing means. 

Further, there is no disturbing roof edge, as is the 
case for example in German Of f enlegungsschrif t 2,502,209, 
which results in the appearance of a black line in the 
field of observation when the aperture is stopped down as 
far as possible in order to increase the contrast. More- 
over, in the abserice of intermediate image formation, the 
optical quality of the image is also preserved. 

Reference is now made to the accompanying drawings , 
in which: - 

15 Figure 1 shows diagrammatically one embodiment of 

part of a microscope according -to the invention showing a 
light path from a microscope to a binocular -tube; 

Figure 2 shows diagrammatically another embodiment 
of part of a microscope according to the invention show- 

20 ing a light path from a microscope to a binocular tube; 
and 

Figure 3 shows diagrammatically a binocular tube of 
a microscope for use in both the embodiments shown in 
Figures 1 and 2. 
25 Figures 1 and 2 each show a microscope light path 

passing through a microscope, objective 10 along an opt- 
ical axis 12 of the objective and towards a dividing 
prism 30 (see Figure 3 ) of a binocular tube 20 along an 
optical axis 14 of the dividing prism 30. 

In the case of the embodiment shown in Figure 1, 
reflecting means for effecting a single reflection is 
provided between the microscope objective 10 and the bin- 
ocular tube 20. The reflecting means is a dividing mirr- 
or 16 which, in addition to reflecting the beam from the 
axis 12 into the axis 14, also allows part of the light 
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to pass through along an additional light path 17 for 
recording purposes, such as for photography. The 'divid- 
ing mirror 16 is set at an inclination which can be ad- 
justed together with that of the binocular tube 20 , in 
5 which case the rate of change of inclination of the div- 
iding mirror 16 would be half as great as that of the 
binocular tube 20. The principles of this type of arr- 
angement are already known; such an arrangement is des- 
cribed in the specification for German Patent No. 31 17 
10 254. The binocular tube 20 and the microscope stand 22 
may optionally be separable along a surface 18. 

In the embodiment shown in Figure 2, the reflect- 
ing means effects three reflections between the micro- 
scope objective 10 and the dividing prism 30 of the bin- 
15 ocular tube 20. The incoming light from the microscope 
objective 10 is first reflected at a principal dividing 
orism 24 which, as in the case of the mirror 16 in Figure 
l f splits the light beam between an observation light 
path and the additional light path 17 for recording. The 
20 observation light path extends from the dividing prism 24 
to a half -cube prism 26 where the second reflection takes 
place. The third reflection takes place at a mirror 28 
which, as with the mirror 16 in Figure 1, is similarly 
adjustable in inclination together with the binocular 
25 tube 20. In this embodiment the binocular tube 20 and 
the stand 22 may be separated along a vertical separation 
surface 18 which, as shown, extends between the two 
prisms 24 and 26. 

The light path in the binocular tube 20 from the 
30 .dividing prism 30 onwards is the same in each embodiment, 
and is shown in Figure 3. The light path from the 
objective extends co-linear with the axis 14 extends bet- 
ween the mirror 16 or 28 and the dividing prism 30. The 
light path includes a "portion 14a extending between the 
35 dividing prism 30 and one eyepiece 34 of the binocular 
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tube 20, and a portion 14b extending between the dividing 
prism 30 and another eyepiece 34 of the binocular tube 
20. The dividing prism 30 divides a light beam passing 
along the axis 14 into two light beams, one of which 
5 passes along the portion 14a, and the other of which 
passes along the portion 14b. A pentaprism 32 without 
roof edges is located in each portion 14a and 14b between 
the dividing prism 30 and the eyepieces 34. The penta- 
prisms 32 deflect a light beam to the eyepiece 34. Only 

10 two reflections take place in the pentaprisms. 

Image rotation or image tilting is illustrated by 
"R" in Figures 1, 2 and 3. The. light path along the axes 
12 and 14 between the objective 10 and the beam dividing 
means 30 lies in the plane of symmetry of the microscope. 

15 It can be seen that the image produced in the eyepieces 
34 appears upright. 
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CLAIMS 

1. A microscope characterised by an objective, micro- 
scope eyepieces, a beam path for a beam, extending from 
the objective to the eyepieces, beam dividing means dis- 
posed in the beam path for dividing the beam, 

5 reflecting means disposed in the beam path, adapted to 
reflect the beam by an odd number of reflections, and a 
pentaprism without roof edges disposed in the beam path 
between the beam dividing means and each eyepiece, each 
pentaprism being adapted to reflect the beam into a res- 
lO pective one of said eyepieces. 

2. A microscope according to Claim 1 characterised in 
that the beam dividing means is a dividing prism* 

3* A microscope according to Claim 1 or 2, characterised 
in that the reflecting means comprises at least one mirr- 
15 or of adjustable inclination disposed in the beam path 
between the objective and the beam dividing means. 

4. A microscope according to Claim 1,2 or 3, charateris- 
ed in that at least one optical element for dividing the 
beam is disposed in the beam path between the objective 

20 and the beam dividing means. 

5. A microscope according to Claim 4, characterised in 
that the or each optical element is replaceable. 
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